Propyl gallate inhibition of iodide and tetramethylbenzidine oxidation catalyzed by human thyroid peroxidase.
The kinetic characteristics (kcat, Km, and their ratio) for oxidation of iodide (I-) at 25 degrees C in 0.2 M acetate buffer, pH 5.2, and tetramethylbenzidine (TMB) at 20 degrees C in 0.05 M phosphate buffer, pH 6.0, with 10% DMF catalyzed by human thyroid peroxidase (HTP) and horseradish peroxidase (HRP) were determined. The catalytic activity of HRP in I- oxidation was about 20-fold higher than that of HTP. The kcat/Km ratio reflecting HTP efficiency was 35-fold higher in TMB oxidation than that in I- oxidation. Propyl gallate (PG) effectively inhibited all four peroxidase processes and its effects were characterized in terms of inhibition constants Ki and the inhibitor stoichiometric coefficient f. For both peroxidases, inhibition of I- oxidation by PG was characterized by mixed-type inhibition; Ki for HTP was 0.93 microM at 25 degrees C. However, in the case of TMB oxidation the mixed-type inhibition by PG was observed only with HTP (Ki = 3.9 microM at 20 degrees C), whereas for HRP it acted as a competitive inhibitor (Ki = 42 microM at 20 degrees C). A general scheme of inhibition of iodide peroxidation containing both enzymatic and non-enzymatic stages is proposed and discussed.